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6. A modified cement mortar having the composition : - 

1 part by volume of pcrtiar.d cement, 2-6 parts cy volume or 
sand, and u 00L-0.010 parts by volume of a modifier as 
defined in any one of claims 1-5. 

7. A method of modifying a cement i nous mortar or the 
like comprising mixing together the dry mortar ingredients 
with 0.00 1-0. 010 parts by weight of a dry powdered modifier 
according to any one of claims 1-5 and subsequently adding 
water to a desired consistency. 
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APPLICATION FOR A PATENT 

In support of (he Application made for a patent 
for an invention entitled: 

"MODIFIERS FOR CEMENT ITIOUS MATH RIAL" 
I/We Michael John MARTIN 

of 2 Neulands Road, INDOOROOPI LLY , 4068, Brisbane, 

Queensland, Australia, 
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Insert 

hull Namc(s) of 
Applicant**) 
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I. I am/WK»JSXauihorised by SYNTEC CHEMICALS PTY . LTD. 
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2. I am'WxXHJXthe actual invemor\$l of the imention nriki^otktc>an>ih^h^^: 
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inventor(s) 
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Convention Application 
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Basic Applicants) 



ix&aeo<lii&HotH^:ro4Xj^^ the facts upon which the applicant! *i 

is/arft entitled to make the application are as folkws:- 

The said Applicant, Syntec Chemicals Pty. Ltd. 
is the Assignee of the said invention from the 
said actual Inventor, Michael John Martin. 



- -The-ba5rG-appUe»tioflf*> -a& -ttetiftcd-ky- Sect loo -UU -ui_i.be ^Va -lui^urre. -pinde 
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by 
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the Qr^ application s) made in a Convention country in respect of the inventions) 
efie*€H^eGt^4he->af>piication. 
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ir,;rv ; :se r.cist.ire evj;. ::2::rr arm Cv"m- : 

Ar. r the r ver y : - : ; r : a r t f :t z : r . s : : •:■ r.dt - r » ■ : : 
the brick :r block itsel: v. ; rh : an af:\m the w. r'< :i: s 1 . : 
cf the -crtar. Crier this :ir. have * ^e y ietr. v.m:. 

5 effert on the tort J bc'.vec- the ::r*ar ar.i the Lr.:'< *r : 1 ■ = ' 
Aeeerdin:;: / , it is a rr:-::*:^.: rf t: c : - : -v \ , j m- 

f : r ra.ny vjnables :r.:l-r.::.: arbier.t t -m: -r.i- -re t r. - 

as well 35 the :.r;per::e5 ; : me :rmk : :" bl.rk m rie: m 
er.?.re ri-nr:* pe : f c : ~. n c e . 

10 A 1 t h c - g h the re - . r er e r. * s : : r ~ " •.- " i ~ r t i : " ? r " r 

t: :cV.wc.r< and block work are se: vj: i :. : r.v : en r" : .e * 
to Australia:: Standards AS 1:4? ani A5 1 - *~ " :vr.A-r : , 
in. prmtice rest bricklayers tone to r.i\ ar.J use r a:'-? 
a ecor i 1 r.g to the * r owr. rec - i :c - en t 5 rather than m.ic-: 

15 inconvenience which ray m.terfere with -heir laym : : a 1 1* . 
The res-It cf this is that c :r.s i ie r ab 1 e i r.cor.s i s t m cy m 
ncrtar ccr.i s t : er.cths will oc:;: fro- batch tc batm. 

Tf all the :r: terries re:..i:e: c: a :oo: ".mk 
nix, water retention is the rest mmrtar.t as it is this 

20 property which has the rest rrcfmr.i effect cr. bmi 
strength. 

"Water retention" is a standard reasme cf ::.o 
p : u r t y which enables a or r t a r to resist the " s u c : : : : . " 
exerted by a pore us brick or blork. Sood water re ten tier. 

25 properties are ir.pcrt ant for three reasons: first, reja->e 
water is prevented free bleeding cut of the rortar; 
secondly, because the rortar bed is prevented f ror. 1 1 f f m i r 
too Tuch before the brick can be placed in position- an": 
thirdly, because sufficient water is retainei in th- - rtar 

30 to ens ire proper hydrat icr. cf the cerent. 

The SAA Codes for brickwork an i blcekwmk both 
require a water retention value cf at least ?C% wher. ;e>:ei 
in accordance with the re the i set forth in A5 1 "> 1 i - 
Briefly, the test involves a deterr mat i cn cf rarrtar flrw 

35 before and after applying "s jet ion" to the rcrtar f r me 
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: r-- r r e t e : 



15 



20 



30 



35 



Lr.ck and r : r: ar d^:<-.ds .rie: a 1 : is , : 
achieved between the i:.- ri : ; : n chj r i 
brick .r. :r.o hanr! ir..i -h- w^t-r : . : . :. - :: , 

of the -;rta: :n the other. 

F: r ey.:-:'.j ( *'.-r br.rk? - . t: «V :; . 
r ^rnr. .r.ei w 1 th -vrt .i r w ; t h > t r : r w • • ; 
r r ; :< s will " flea*" ;r t h - - c r \ .» r : : - - . . • - 
a cord. .r.a:;;r. ire :. w .j: t no - : • a: : t k - - . 1 - r. ■ 
o r r ^ re de 1 a y i r. ^ :::^:r.:^ ::r. a r _ : a . - . .- ; -„ ; 
the irte--ace with the :es^lt :r.a: .v. : d . * 

I : o r - c k s w : t h s t r or. : ais: : . :: a r r 
nc. r t a r :.av:r.: i ;or w a t « r re * er. : . :• n , t v , -_■ ~ : : : s i * j 
be observer. The r •: r t a r st : f fens ::: rai.il. ar 
c: urse : f br::>s car.:.:: be tended r r-..rly. p.- 
bricks ray ar_s:rb 
there i 



irriner. t * a t e r : r : 
r . s - f f i r i e r. t left *.? err t*^ r 1 



-r. any event, the ;rr. d is poc r . 

The standard reas.re of a L / : rk 1 ,bs:r:-. 
characteristics, so far as they a f :V r: ,s 
rate of abscrttion I RA ' . The I ?J, is : -., a -; _n: :: 
absorbed by a standard area of the bed ;f th- 

in one r.ir.'Jte ar. d is the property hi*. he-:c re:-: 
*sjc tier." 

Clay bricks, depend ma on the r.rjre :: 
and the ret hod cf prcd^ctim are -er.e:-:; y rlasrif: 
three groups having hi eh, i n te rme d i a - e and 1 ?w ; ?y~. ' 
Generally speaking, clay bricks have ar. ISA in the 



0.2 - 6.5 k: 



whereas cor.;:: 



; he n* 1 ." ■ < * 



have an Z RA in the :ir:e 0.^ - 1.5. 
or block will of c? _r se vary deoendm.: : 
content at the t irr.e of test inc. 

Thus it ran be seen that there ar- ran- 
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tc le .r.to ; r, r : x : r. - :f r;rt : i:s :" : 

r ir:::-l3r brick cr blr-ck l^.r: :;. r.-r V t; y 

variables ::v tf rise t ? crr.t r-idic: : ry 




15 :3::;xv 'ethyl :ell /.:se ■ r. M C which fi-cs its - i or 

application in cement r»c r tars ap;l.ei :? br:;'<? :»r r licks 
with a high rate of initial abscrpti:.- s.rh a? J\».lci-- 
Silicate :r::ks. OT is i : f f . c u 1 - t r 1 s s r 1 \ e 1 r. w.itc* at 
ambient temperatures and m a y uve r-.-e tc a~ -n c:,n t r r 1 1 e 

2C stiffening cf the mortar :*_r_r.g t 1 x 1 ~ . when nxe.: with a 
cer.ent rcrtar , convent ;?r.al CMC addit./ss are inclir-J 
create an early stiffening of the mortar althr-^h 1: 
sufficient shear is a 1 plied to the tin a cert air. t h : >. " : r : .■ 
ray be noted. In general, the early stif ferine is 

2S disadvantageous an 1 thus a retariar.t r.s: be jso: tc 

maintain workability. Of more recent ri-es, a delayer! 
solubility CMC has been used to avcit early stifrenir.e 
but this does not overcome the prrbler.s cf poor wrrk.*:: : 
parti cilarly at low ambier.t temperatures. 

3^ Water redjcir.^ a:er.t? er. able a retuctior. ir. the 

water cement ratio at a giver, workability rempared w : : 'r. ar. 
unmodified mcrtar and these are generally kr. ?v.. ->s 
pi asti oi ze rs . 

Where a high rate of initial » b s c r r 1 1 r r. is r. c t a 

35 controlling factor, a plasticizer may be aziried to the norta 
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rrux tr> .:5i- the* ^* ;r ^- •* 




25 is h y d r a t e d 1 i me wh i jr. extends r:r:a : w: r at. : lit y £ y : t 5 
retardar.t effect. I r. a:::::;:., r:;:-:^.e:5 ;. refer tc ,fe 
"trirklayers s and" instead 2: v a s h e d , s : . n r be j rh c: r - v -? r 
sar. d re cor -.ended for its ? _ t-e r 1 1 r strength qualities. 
"Bricklayers sand" r c r t a : r. s a certain ?.r:;.r.r of c! k v ; ' r 

30 ether rricrc-fine i r r_ : 1 1 1 e s which icrr* -.- the vcrxah: : 1 : y 
of a nortar rix but 15 -ot. t c have de . e : er 1 r us ef t 
or. the mechanical ;rcierries and r : r. * s:rer.:th c : a r .re.: 
cr.crtar. Hydra ted lire is relatively e .*;:-: r. s i ve and has : h -. 
serious disadvantage : :: r. tr:t-ti:.: :: _r s i z h t i y 

3 5 e f f 1 u r e s c e n ce of c a 1 c - "~ salts cr. :* . r. : r ' . - d c 1 a v h r 1 ck c r 
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cor. ;:eie : •.•: z/. r.asrnrv, 



*"ri :a 1 water rv:„:::..: j-ivr/.s ire e 

p - * ^ ^ -j 1 „ r r ^ 1 * h . r. * e , 

♦ air - det ra in ir.g j r. 
rare: xy lie acid at 1 o - d; ^ 
h y ± r c >:y 1 a t e d :>o 1 yr e r a: L ' w : v. i 
L : :r.cs jI ph or. ate ♦ C iCl -> , l:-r. 

♦ triethanoLarir.e , I : = r.r-s - 1 :. - \r. : 

* Ca ferrate, h_ .:r :>:y- r.- r r : 1 : r :i : . 

* C a C 1 - ; . 

High sj:ar i igr.es - Ipr cr.ate , h ; d: r - 
cartcxvlic acid, hy ir: >:y . 3*. ed poly-e: 



as 



:o: lews : 



20 



25 



3C 



35 



Acre le rar 



Retarding 



:i::nosulph;nate , I^r.^ul;.:. 



♦ s-r:ac:ar.' 
surf ac:ar.t . 



;:::>:y-:ar. 



ir ^.^.^ sulphr-r. ate, salt of :■: 

rnelarr.ine sulphenate. 
Of these corposit ions , all, with the ex re: 



c : 



r.aidehvae su i or. or. ate 5 possess r-r.t* 



certain naphthalene f 
or mo re serious disadvantages in additives in cedent 



mortars . 



Tnese disacvant acres inc.-^ 



: g r. cost, va r : ar „ ? 
quality and/or undesirable accelerating, retarding cr 
air entrainment properties which require addition o : farther 
modifiers to control ultimate cured mortar properties. 

The composition and pechar.isr. of aceelerat: r? and 
retardants is well known in the cedent and concrete art 
and thus will be dealt with only briefly in this dor:nor. t. 

Accelerators are usually chrsen fror, calciur 
chloride, calcium formate and t riet hanol amine and are used 
to accelerate hydration of cement, cf ten ir. con ^ u: v v. with 
a plasticizer having retardant properties. Of these 
accelerators; calcium ferrate is the enly readily water 
soluble, dry powder with stable stcrace properties. 
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Cal::ua for.nace, u n : < t o::.er a::e '.ora:::: does 
contribute to corrrs: of ;e:r.: :::;r.: 5 t o -:• . J or - 
e::*.cr5scer.:e . 

Most of tr.e :1 js:::::c-:3 wner. -sec. a.cr.e ;r. - ; 

mortars act as retardants altr.cugr. c:.y^:;:^:::-i ? - - ' 

r,ay be used ::r this t u r p c s e 



t r. a : 



incurring sc.T.e deleterious side effect m the cured ":r:ar 
properties . 

I z is an a ■_ - -f tr.e preser.i :r.vor.:::r. zz cvercc.T.e 
cr alleviate tr.e prcclens of crier art w: rxa'c: 1 1 1 y r.cdifiers 
for concrete and cedent 1 :::us r.crtars and at tne sa-e ti.r.e 
provide enhanced pnvs and ne::.i::-:i- properties in tne 

cured concrete and cenienti t ious mortars. 

According one aspect of tne present invention 

there is provided a modifier for ce~entitious materia. s 
coxpr ismg : - 

70 -20 parts cy weight of hydroxy propyl r.etny. 

cell -ilose , 

10-40 parts cy weight of a sodium salt or a 
naphthalene f orrr.a 1 iehyde sulphonate navmg tne general 
formula : 
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where::, n is :r:^- 
and a substantially Color 
accelerator . 

Preferably said h 
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20 



:5 



a nolecular weight of fron 60,000 - 

PreferabLy said modifier corprises a dry 
readiLy soluble in water at arnbient r.enc«?ratjres. 

According to a no the r aspect of the present 
invention there is provided a -.edified re.-.ent -crtar h a • 
the compos i t ion : - 

1 part by volurr.e of pert land re-en t 

3-6 parts by vc L of sand an I 

0. CO 1-0.310 uarts bv volur.e a ~c«d .:";er as 



described above. 

A preferred er-bediter.t of the invention w: 
be described with reference : 2 the following examples. 

EXAMPLE 1 Mci.fier 

The -rod : ; :e: prefer ab ly cr r.p r 1 s e s a i r y p : * ;e r 
ha vino the relieving c : rets 1 1 ion : - 

(a) 6 6.6 par is by we::'".: of r.y.ircxy pr:p ; l re 
cellulose having a r.cle.ular weight ir. the ran .re 35, 2 1* 
95.3CC; 

b; 26.^4 carts bv wei.rht of 1 s; i : r silt ? : 



r. :w 



- .a : 




wne re m n is 
*. c / 6.66 parts 
30 £a:'r. r : the dry pew : e r 1: 
m the ah :ve prtpcrt.rns 
a c r. slender, 2r*_T. r . 

in ei- : r a batch or con: 

.T.ixf-re is ihen packed 1: 
35 shircmc and :: iisrer.s:: 



. n an . s;::ir.e > 
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. : e . i. . j 



15 



20 



25 



30 



j » r t » _ r. s o . j- r * 

A rvr:ar : : 

certr.: and 3 :.t::s b * 

* i5 * ;>.t % :i ir. a c e r r. 
ie r r.c - * : e r _ ; 



: t : : i r r: .3 - 1;- " : : 
rr ■; r : - v * : 1 : c -J . 
Mo r *. .1 r 

re : f rlea:. 
r . : . : : 3 : a : 1 s I 

*» .; b .1 ....».' - _ 



;;*re: rerer. t o: t:.e ::>:■.:..: :y;.e. 

7re be r. J s:r;-n.;:h :t tht- : 
or. clay ::;;:<s ar.J :::.::e:e r 1 " ok = 
AS 164T and AS 14"*5 re s: e r* 1 ve ly . 
ber. d 5irer.c:h is ie t e : t 1 r. ed b y be" ^ ; 
rr. riers tested at the twe er.is ar.d 
the relative 5 1 ar*da r .: . 

The bendmq test is : ll-s: rr.e : with refe:.-: 
to AS 1640 in FIG. 1 wherein a pier ris:r..: r.ir.e : 

brieves 1 bcr.de d tc aether r^crtir 2 be:*eer. the : 

::3u?L:::ei at each er.i :v : 



... .**:>. c - 

e sis r a : " r 1 -** 
ie A as 



1 .-. e r 



then leaded by care full;. stac*:ir.:: : rick 5 A 
three bricks I ur. til the bear breaks. 



The modulus rf 



re • br r. i stren 



detemr.ed fror. ~ MP a 

where M = central bending ro-^r.: at failure ir. r-w 
mil 1 ret re s N.rr 
= 1.2 3 W,L * 1.6 3 W ? I 
W , - effective r.a s s j : the be ar it. k 1 1 j: r ar.s 

where W = actual r.ass : : bear. : 

r. = n ur.be r of cc :rses in ::er 

W. ^ = rr.ass cf lead k 9 '. 

L - clear spar. •' rr 

2 = senior mod -1 us c : the :ier .rr' . 

Bor.d strenz th r.ay also be tested as bond 

shear as provided by the relevar. t Standards. Cor: ar 



results are show: 



rable ir. FIJI-. 



w r. 1 c r. 



car. be seer, that for ::r.;:e:e blocks ir. 1- a : : . c. 1 a : , b 
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- 12 - 

used in pumping of concrete to maintain workability a 
to prevent water separation. Addition of the modi fie 
cementi tious renders or plasters assists workability 
and maintains a "wet edge" for subsequent eu\_ joint 
It will be readily apparent to a skilled ad 
that many variations or modifications rr.ay be made to 
present invention without departing f roir. the spirit 
scope thereof. 
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FIG 1 
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FIG. 2 

AVERAGE BOND STRENGTH Vs. FINES 

MIX 

1 Portland Cement : 5 Send 

♦ 0,003 Parts by weight of modifier of Example 1 

♦ Bricks 

• Concrete Blocks 

■ Bricks (no modifier added to mortar) 

o Concrete Blocks (no modifier added to mortar ) 
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